Background
Placental malaria (PM) is caused by sequestration of Plasmodium falciparum infected erythrocytes into the intervillous space of the placenta, resulting in pathological alterations. During PM, mononuclear cells infiltrate the placenta inducing several immunological events, which cause pathological alterations in the placenta, impairing materno-fetal interaction. Several studies have shown transient depression of cell-mediated immunity of the woman during pregnancy and their modulation during PM. In this study, we investigated the impact of P. falciparum infection during pregnancy on inflammatory immune responses.
Methods
We conducted a longitudinal, prospective study in Benin, in which we enrolled~1000 pregnant women with a gestational age of 24 weeks or less, and followed them up until delivery. Immunophenotype and activation levels ex vivo of peripheral blood mononuclear cells (PBMC), as well as plasma concentrations of a panel of cytokines and chemokines, were assessed in subgroups of 132 women at inclusion and 111 at delivery, using flow cytometry, standard cytometric bead arrays and ELISA. P. falciparum-infected women were matched to uninfected controls based on age, gestational age and gravidity.
Results
Both at inclusion and at delivery P. falciparum infection was associated with significantly increased frequencies both of B cells overall and of activated (CD86 hi ) B cells. Infection-related profiles were otherwise quite distinct at the two different time-points, characterized by, for example, fewer T regulatory cells (Treg) at inclusion but more T effector (Teff) cells at delivery. Independent associations with an increased risk of maternal anaemia were found for altered antigen-presenting cell frequencies at inclusion, but for an increased frequency of Teff at delivery. P. falciparum infection was also associated with increased IL-6, IL-10, MIG and IP-10 plasma levels both at inclusion and at delivery.
Conclusions
The timing and/or duration of P. falciparum infections during pregnancychronic at inclusion but acute/ recently-acquired at deliveryis reflected by similar (e.g. B cells) but also distinct (e.g.Treg/Teff, immature moncocytes) variations in PBMC populations. The data suggest that innate immune responses as well pro-and antiinflammatory mediators play important roles in pregnancy-associated malaria pathogenesis.
